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to completely remove the valence electron from the hydrogen atom by
dissociation of HI than by ionization of the hydrogen atom directly.1
Sodium chloride, dissociated in the bunsen flamo, emits the spectrum
of sodium, to some extent as an immediate result of the dissociation,
indicating that in the molecule the sodium atom possesses a greater
internal energy than in its normal vapor state. Speetroseopists obtain
the spectra of various metals by vaporization and dissociation of their
salts in a carbon arc. However, it may not necessarily follow that the
process of dissociation leaves the atom in a positively ionized stato,
even though the complete arc spectrum appears. For example, the
dissociation of OdMg may leave one of the atoms as a negative ion,2
It would be necessary for this negative ion to lose two electrons before
it becomes capable of emitting all lines of the arc spectrum. Yet
CdMg in an arc would probably show the spectra of both metals.3 In
this and similar cases the dissociation is merely a method for obtaining,
by an indirect process, vapor of the metal in the atomic state and the
emission phenomena properly fall under the classifications (1), (2), and
(3). We should accordingly distinguish between processes of dissoci-
ation which leave the atom in a condition to immediately emit radiation
and those where the dissociation serves merely for the production of the
metal vapor.4

Classification (1) broadly interpreted embraces many varieties
of energy transfer. Radiation may result from a collision of an atom
with an alpha particle, with a heavy ion, possibly with a neutral alow
or molecule if the speed is great, but especially with a froo electron.
Since our quantitative knowledge of emission is almost entirely limited
to the effect of collisions between atoms and electrons, we shall confine
this section to a consideration of these phenomena. The relation of
the processes (2) and (3) to spectral emission are treated in Chapters
VI and VII respectively and will be only casually considered for tho
present. The fundamentally important factor in the ordinary produc-
tion of spectra is collision between electrons and atoms.

We have seen, that a collision between an electron and an atom of
the rare gases or metallic elements may be elastic?, but at certain well-
defined velocities of the impacting electron the collision is inelastic. As

1 See Table XXXVIII.

2 A large number of such compounds is given in GmoHn~ Kraut's handbook.    Probably
other more familiar compounds illustrating this point occur iu moro complex nioU'CutoH.

3 Probably any alkali hydride would show both the spectrum of tho metal and llio atomic
spectrum of hydrogen.   In this molecule, however, the hydrogen occurs an a neaatiw ion.

* In general it is probably true that even in such processes as the injection of NaUl in
the arc, the salt acts mainly as a carrier for the sodium. The same flodium atom onco din-
sociated from the molecule probably loses and regains its valence electron many timoti before
it leaves the arc.No. 440.
